We describe a case of a young woman who had methicillin-resistant Staphylococcus aureus USA300 clone (MRSA-USA300)-associated Lemierre's syndrome and secondary necrotizing pneumonia and cerebral infarcts. We also review 11 cases of S. aureus-associated Lemierre's syndrome reported in the literature from 1965 to 2010. Recognition of S. aureus as an emergent cause of Lemierre's syndrome informs the initial empirical antibiotic choice for this life-threatening condition and may positively impact patient outcomes.
CASE REPORT
A 22-year-old previously healthy Caucasian woman presented with a 2-week history of right neck pain and low-grade fever and a 1-week history of sore throat and nonproductive cough. She underwent a limited evaluation at the emergency department of hospital A, which led to treatment of symptoms with analgesics and discharge to her home. After her neck pain and fevers progressed within a week, she underwent reevaluation and admission to hospital A. A chest X-ray revealed nodular infiltrates in both lungs. The treating physicians ordered the initiation of empirical treatment with ceftriaxone after obtaining anaerobic and aerobic blood cultures. Soon after, the patient developed confusion; a computed tomography (CT) scan of the brain showed cerebral infarcts. She also received supplemental oxygen therapy for respiratory hypoxemia and distress. She underwent transfer to Barnes-Jewish Hospital (BJH). Upon arrival at BJH, she complained of throat and neck pain, cough, and shortness of breath. Vital signs revealed tachypnea and tachycardia. She had difficulty speaking due to inspiratory stridor and was unable to open her mouth completely due to pain. A physical exam revealed bilateral periorbital and facial edema, bilateral anterior cervical tenderness, and coarse breath sounds bilaterally. She also appeared mildly confused. The rest of the physical exam was unremarkable. Laboratory analysis revealed leukocytosis, anemia, and thrombocytopenia (white blood cell count of 15 Discussion. Here we describe a case of a young woman who had methicillin-resistant Staphylococcus aureus USA300 clone (MRSA-USA300)-associated Lemierre's syndrome and secondary necrotizing pneumonia and cerebral infarcts. Failure to initially recognize the illness resulted in a delay in appropriate antibiotic administration and likely increased morbidity. Awareness of the clinical presentation of Lemierre's syndrome (fever and neck pain preceded by tonsillopharyngitis) (7) and of its causative agents will lead to timely and appropriate antibiotic administration and better outcomes. Fusobacterium necrophorum, an anaerobic Gram-negative bacterium, causes two-thirds of cases of Lemierre's syndrome; other causative organisms include Streptococcus viridans, Bacteroides clostridiiformis, Peptostreptococcus magnus, Fusobacterium naviforme, and Eikinella corrodens (20) . Clinicians typically use beta-lactams, clindamycin, and third-generation cephalosporins to treat infection with these organisms. Reports have not frequently described S. aureus as a cause of Lemierre's syndrome (7) . Without awareness of MRSA as a causative agent, clinicians may delay appropriate antibiotic coverage.
A PubMed search (http://www.ncbi.nlm.nih.gov/sites/entrez?db ϭpubmed) from 1965 to the present for septic internal jugular vein thrombosis caused by S. aureus, excluding cases secondary to intravenous catheters, revealed a total of 11 cases reported in the literature ( Table 1 ). All of these cases were published after 2002. The articles describe a higher frequency of unilateral internal jugular vein thrombosis than of bilateral involvement. For all cases, metastatic spread to the lungs is reported; few involved the central nervous system. One elderly patient died. Only a single case, a 7-month-old infant who presented with a retropharyngeal abscess and left internal jugular vein thrombosis, had the causative S. aureus strain conclusively typed as MRSA-USA300 (15) . To the best of our knowledge, we describe the first reported case of Lemierre's syndrome in an adult secondary to S. aureus conclusively typed as MRSA-USA300.
MRSA-USA300 has emerged as a cause of skin and soft tissue infections, prosthetic joint infections, and necrotizing pneumonia over the last decade (14, 21, 22) . The reasons for its emergence remain unclear, but they likely relate to virulence factors unique to its biology that enable it to spread from person to person in the community and cause severe invasive disease in susceptible hosts (26) . Among MRSA isolates recovered from patients in the United States, USA300 and USA400 were initially found among patients with no known hospital contact and therefore referred to as community associated. However, MRSA-USA300 has since been described as a cause of nosocomial infections (32) , indicating spread of the organism to include health care settings. MRSA-USA300 as determined by pulsed-field gel electrophoresis (PFGE) corresponds to S. aureus MLS type 8 as determined by housekeeping gene sequencing or repetitive sequence PCR profiling and contains SCCmecIV (25) . This clone is more likely than other types of S. aureus to be susceptible to ciprofloxacin, clindamycin, gentamicin, and trimethoprim-sulfamethoxazole (28) .
The S. aureus isolate identified in this case caused a severe and unusual clinical syndrome. Delay in the institution of appropriate antibiotic therapy and other unidentified contributing factors could have accounted for progression of the infection. The young woman did not have any obvious reasons for immunocompromise (she was young and previously healthy; an HIV test was negative), but she was obviously susceptible to severe S. aureus infection. Currently unidentified host risk factors, perhaps defects in innate or adaptive immunity, could have accounted for an increased susceptibility to infection. (30) . Daptomycin should not be used for cases with pulmonary involvement because it binds to lung surfactant and is thereby sequestered (34) . Linezolid should be avoided in patients who are taking adrenergic or serotonergic medications due to its monoamine oxidase inhibitor activity (35) . Telavancin, a newly approved lipoglycopeptide, is a promising alternative, especially for MRSA with intermediate resistance to vancomycin; however, telavancin is associated with a slight increase in nephrotoxicity compared to vancomycin (31) . Combination therapy for severe MRSA infections is not superior to monotherapy and has in fact been associated with more side effects (10) . For example, the concomitant use of gentamicin increases nephrotoxicity but only minimally improves outcomes (8) . Antimicrobials should be continued until clot resolution, which usually occurs after 4 to 6 weeks of therapy.
The use of anticoagulation among patients with Lemierre's syndrome remains controversial (4) . Clinicians should weigh the risks and benefits of anticoagulation very carefully for each case. No high-quality controlled trials exist to show the benefit of anticoagulation. A few case reports support the use of anticoagulation for septic internal jugular vein thrombosis (9, 27) . These authors hypothesize that anticoagulation prevents septic embolization to distant sites. Other studies report harm from anticoagulation (15, 19) . Involvement of the cavernous sinus is generally regarded as an indication for anticoagulation (9, 17) . One review found that the use of intravenous heparin, followed by 3 months of warfarin, reduced morbidity among survivors (12) .
Internal jugular vein ligation or excision is another important consideration in the treatment of Lemierre's syndrome. Ligation was commonly performed in the preantibiotic age. It is now rarely used and should be performed only in patients who demonstrate recurrent episodes of embolization despite treatment with antibiotics (6, 24) . There are no specific data in cases of bilateral internal jugular vein thrombosis to guide the use of surgical ligation.
In summary, MRSA-USA300 is emerging as a cause of Lemierre's syndrome in addition to typically recognized organisms, such as F. necrophorum. Awareness of MRSA-USA300 as a causative agent of Lemierre's syndrome will guide empirical antibiotic choice and may positively impact patient outcomes.
